When cells were grown in glucose, binding was inhibited 50% relative to extracts from cells grown with succinate as carbon source. This inhibition could be relieved by dialysis.
The induction of catabolic enzymes in Escherichia coli requires both cyclic 3',5'-adenosine monophosphate (cAMP) and a cAMP receptor protein referred to as the CRP (6) or the CAP (12) . Formation of the active cAMP-CRP complex required for transcription is thought to be limited by the intracellular concentration of cAMP (10) . However, purified CRP varies in its ability to bind cAMP (1) , and several lines of evidence suggest that a substantial portion of the CRP in whole cells is in a form incapable of binding cAMP (2, 3, 10) . The experiments reported here show that growth of cells in glucose reduces the affinity of the CRP for cAMP.
cAMP binding in crude cell-free extracts was measured by the ammonium sulfate precipitation assay described by Anderson et al. (1, 11) with only minor modifications. The reaction mixture contained: 10-6 M cAMP with cyclic [5-3H] AMP (specific activity, 38.5 Ci/mmol) diluted to give 105 cpm in the final reaction mixture; 0.01 M 5'-AMP (to minimize nonspecific binding of cAMP); 0.01 M potassium phosphate buffer (pH 7.5); and a variable amount of crude cell extract in a final volume of 100 ,ul. Each experimental value was corrected for nonspecific background binding by subtracting the counts found in an identical sample containing a 2,000-fold excess (2 mM) of nonradioactive cAMP in addition to the cyclic [5-3H] AMP. By varying the protein concentration to provide at least four values for each determination, reproducible data could be obtained (Fig. 1) Cells were routinely grown in a minimal salts medium (SBG) supplemented with 0.05% Casamino Acids and the appropriate carbon source at a concentration of 0.04 M as described previously (4, 5) . L-Tryptophan (75 ,ug/ml) was present when required as a nutritional supplement. Ten-milliliter inocula were used to inoculate 1 liter of medium. Cells were grown aerobically at 370C.
Cells were harvested by centrifugation at 40C. Pellets were washed once, weighed, and suspended in cold buffer A as described by Anderson and Pastan (1) . Washed cells were broken by means of the Eaton pressure cell. The disrupted cell suspensions were centrifuged at 30,000 x g for 1 h. The supernatant was utilized as the crude cell-free extract for cAMP binding determinations.
Binding activity in extracts from strains with various Crp phenotypes was determined to establish the validity of the assay (Table 1) . Binding activity was determined from plots of cAMP bound versus protein as shown in Fig. 1 (4) . Cells were grown to mid-exponential phase, the culture was split in half, and to one portion glucose was added to give a final concentration of 1%. Both portions received 250 ,ug of L-tryptophan per ml at this time. After 20 min of incubation, cells were harvested and tryptophanase activity (5) and cAMP binding activity were determined. The binding activity was comparable in both cultures, indicating that the 20-min exposure to glucose was not sufficient to affect the affinity of the CRP for cAMP. However, the culture to which glucose was added made only 7% as much tryptophanase as did the control culture, demonstrating that these conditions did cause transient catabolite repression.
The inhibition of cAMP binding in extracts of cells grown with glucose was found to be relieved by dialysis (Table 2) . When the apparent dissociation constant, K., and the maximal binding were determined, both parameters were found to be influenced by dialysis of extracts from cells grown with glucose, suggesting that the uncompetitive inhibitor of cAMP binding was present in these extracts. Dialysis had much less effect on these parameters in extracts ofcells grown with succinate ( Table 2 ). To verify that an inhibitor of cAMP binding is removed from the extracts by dialysis, the putative inhibitor was added back to dialyzed extracts. Extracts of cells grown with glucose were dialyzed against double-distilled water, and the small molecules in the dialysis fluid were concentrated by lyophilization. The concentrate, with a concentration calculated to be half that in the original extracts, was then added to extracts of cells dialyzed against buffer. This resulted in a 30% inhibition of cAMP binding. When the dialysis fluid of extracts from cells grown with succinate was concentrated and added to extracts, no inhibitory effect was observed.
These results suggested that a catabolite unique to glucose metabolism could be responsible for the observed inhibition of cAMP binding. Glycolytic intermediates have been shown to be present in much higher concentration in cells growing with glucose than in cells growing with succinate (7). These intermediates were tested alone and in combination at several concentrations in the physiological range. None were found to have any consistent effect.
Citrate and glutamate are also found to vary dramatically in cells growing with glucose relative to cells growing with succinate (7). The addition of glutamate at physiological concentrations was found to have no effect on cAMP binding. The addition of citrate made the binding erratic. Initially 5 mM citrate was found to inhibit binding about 35% (D. E. Danley and J. L. Botsford, Abstr. Annu. Meet. Am. Soc. Microbiol. 1976, K188, p. 167). However, when this was investigated in more detail, no consistent effect could be determined.
In summary, we have shown that the ability of the CRP to bind cAMP in crude cell-free extracts is influenced by a dialyzable compound present in extracts of cells grown with glucose. This differential capacity of the CRP to bind cAMP could influence formation of the cAMP-CRP complex active in transcription.
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